
(19) RU (11) 2130113 (13) CI 

(51) 6 E 21 B 35/00 



poccmKckoe afehtctbo 

no nATEBTAM M TOBAPHBIM 3HAKAM 

(12) OHHCAHME M30BPETEHHM 

K naxeHTy PoccmmckoiI #e«epai^HH 



(21) 97116327/03 (22) 24,09.97 

X C^6) 10*05c99 Bkjji. Ne 13 

(72) AmKcem lOpiitf CepreesHH (UA), BpK- 
jieB lOpuH nerpOBKH (UA), ^opomxeBMH 

Bmm^W KOHCTEHTHHOBM^ (UA), SaBOJIOKE 

AsieKcanjjp HHKOJiaenvm (UA), KosajseB BopMC 
AjieKcanjipOEm (UA), KompxoB CTEHMCJiaB 
HvsKOJiaeBWi (UA), Me:^yeB H»[KOjiaH Hhko- 
jiaeBHH (UA), Hojxa Ajie^caHAP AjieEceeBm 

(UA), CBHpHAeHKO HmCOJIEH ^DeAOpOBHH 

(UA), Cea&KHH Bjna^HMnp CepreesM (UA), 

XpMCTHH BjiaOT^^JSgf MsaHOBMH (UA) 

)^(71) (73) Ham AneKcmmp AjieKceesH^ 

(OA), CBMgMggHf o HHKoSal^ 

(56) IXoBaiiK S.C. H ilo::^apHas TaKXKKa. 
- M.2 CTpoHH3^aT, 1990, C.230. HoKap 

norymmh nomapOM, M3o6peTaTeji3> h pai^iiO" 
HajiMsaTop, - 1990, N 9, e*19. SU 237772 A, 
09.07»69. SU 725675 A, 0S.04m SU S56464 
A, 25.0S.Si. SU 1139S29 Al, 15-02,85. 
Pa^OBCKHH B»P. M AP" OSopy^OBaHHe m 




.J 



f 



HHCTpyMeHT AJiH ope^ynpesisAeHM^ h jimkbh- 
AHi^HH 4)OHTaHOB* CjipaBo^iHHK. He^pa, 
1966, c.247-257. 

(98) 320055, YKpaiiHa, ^HenponerpoBCK, 
yji,TiiTOBa, 21-56, CBHpHAeeKd Hi^oisaio 
€>ei^opOBH^iy 

(54) cnocoB TYinEHH^ no:^PA FA- 

aOBOrO H HEOTMHOrO OOHTAHA H 
yCTPOltCTBO AJI^ HTO OCyiHECTBJIE- 

(57) HsodpeTeime othochtcs k no:KapHO]i 
TexHHKe K MOi^er 6hti» HcnojuirSOBaHO jmsi 
TymeHH^ no^apoB rasossix h necjyraiHMx 
c|)OHTaHOB. Cnoco6 saKJiioiaeTCM b coBMecTHOH 
crpyHHOH TpaHcnopTkposKe HHeprimx raaos, 
HanpHMep npo^TOs cropaHKs h KanejiB 
MajiiareHTa b sohj ropeHHS co CKopocTBio c 
MMcaoM Maxa He Menee 3, oSecnewBaKjniieH c 
6e3onacHoro paccroinms cpMB imaMeHH h 
oxTxa^im^eHHe sohm ropeHH^ z^o TeMnepafypM, 
MeKbmej^ tomkh BOCEuxaMene^isH HcreKaion^ero 
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H3 CKBa^HiiH npoAyKxa. Yctpomctbo jxjlsl 
pearrif3ai3;nH cnoco6a cog^ep^HT Kaiwrepy cropa- 
HHK H cQUJio JIaBajxjj. KaMcpa cix3paHHfl 
BbinojiHeKa b BH^e KaMopM eropanHH paKerHoro 
MSHraTCJisi c cf^opcyHKaMH ji^rsi noAaw xjia^a- 
reHxa, pacnojio:;^eHHMMH BHyTpn KanepM 
cropaHH5E CO CTopoHBi coiuia BHe 30HM ropeHixsj, 
KpoMC TorOj BHyrpK KaMepM cropamisi ycTa- 
HOBjaena pas^ejiMrejihuasL MeMfipana b BK^e 
^oasyKOBOH Mactrx cotma JIaBaaa, orjiejiziomEis. 
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30Hy cropaHHH ot ^^opcyKOK ^jisl noj^a^H 
xjiajcareHTa . Mcnojifc30Ba»He CBepxsByKOBoii 
crpyH TpancnopTHpoBKM HHeprHbix npo- 

^^yKTOB eropaHHs h Kanejxb xxraAareHxa b aony 
ropcHHij (l)aKejia o6eaieT«HBaeT yBCJUPieKiie 
AajibHo6oHHQCTii crpyii h sa ci^er sroro 
noBijmeiiHe 3<f}4>eKTHBHOcnf TymemssL no^apa 
H sHH'^iHTejiBHoe VBe^^K^ieHHe no:»:apoTymameFO 
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M3o6peTeH$ie othqcotgs k oSn&crn Tyme- 
mis. nojsKapoB, a MMenHO k ciioco6aM n 
cpe^cTBaM TymeHHs He4rr3a[Hi^ h rasouMX 
CKBa^KHH, H MO^er Bbixfe HCixojifcsoBaHO jxnsi 
noBMmeHMS 3c^4>eKTHBHOCTH TymeHHSJ rasoBHX 
H He4)T5SHMX 4^jrraHOB c 6ojibniHM ne6wrou. 

MsBecTHBi ckoco6m rymennsL no3KapoB, 
ocHOsaHHHe Ha A03ByKOBoS crpyHHoU Tpanc- 
noprnpoBKe b sohv ropeanM KanejiBHon 
3iai3DtKoeTH - xjia^^areHTa, nanpHMep bomm (cm* 
no^apHaa raKTHKa / IIobshk Kjhocc 
n.n., MaTBefemx A.M. - M«: CTpoMs^aT, 
1990. 227*,.229). IIoAa^a Kane^Horo 

xjiaAareHTa b sony no^Kapa oiocoScTByer 
cra^enmo xeMnepaTypM b 30He ropeHHS sraie 
TO^KH BQCUjmucHQBM^. YcTpoHeTBO peajiH- 
g3Ty.ww yKasaHHHX cnoco6GB co;^ep:;^HT j^osBy- 
KOBoe eonjio, «j>opMHpyK5mee cxpyio 
xJxa^careHxa* 

OAHaKo 3TH cnoco6H H ycrpotcTBa mejio- 
s^Kl^eKXHBHM, oco6eHHo npH TymeHHH rasoBMX 
H He4rrsHHx 4x}HTaHOB c 6cuiBmHM AedaaroM b 
yc/ioBH:sx liHTencHBHoro Teiuiono^CBO^^as no- 
cKQjihKy He o6ecne^HBaK)T HeoSxozpMyio jxEJSh- 
H060HKOCTB crpyH, npH Koxopot c 6e3onacHoro 
paccTGHHM^ Mo:^HO copsaxB xmau^ m chhshtb 
reM^epaxypy b sone ropeHM mo^e xo'iKJEi 
BociuiaMeHeHMH. 

MsBecTHH cgoco6m xyjneHHs no:^apoB, 
ocHOBaHKHte Ha AosByKOBOH cxpytooia xpaHC- 
nopTHpoBKe B Sony rcpenHs HHepTHMx rasoB, 
B MacTHOCTH, BMKJxonHMX rasoB (cm. riG^^apHaa 
laKTHica / IIoBSKK 51.0., Kjiiocc n.n,, 
MaxBeHKKH A.M. - M.: CxpotHSAaT, 1990, c- 
229« <><'232]^ • 

Mx BBeAeHHe b sony ropenH^ hphboahx k 
CHH^eHHso KOHMenxpai^oi napos rapOT^e^ 
acHSKOCTM K?iK rapHH^ero Fasa H KHOiopoHa, 
TOO, B KoaeCTOM HTore cnocodcTByer cmoKe- 
HHio TCMnepaTypM b aone ropeKHs BH^e to^kh 

BOCHJiaMeHeHHS. 

ycraHOBKa km peajiHsai^KH yKaaanHssx 
CHoco6dB cosep^fCHT ^^ossyKOBoe cohho, 4>opmh- 
pyfomee cxpyio HHeprnoro rasa. YcxpoHCTBO, 
HCtia?xfe3yson]^ee b Ka^xecxse HHepreoro maa 
BHXSonHHe rasH, co^iep^HT xaKsce KaRsepy 
cropaHM^ ra30Typ6iiHHGro sBMraxeCT. 

OAHaKO BTii cnoco6u h ycTpoHCTsa xaK^e 
Majios^MteKTHBHH HO yKasaHHoil Bfisme npHro- 
He. 

HanSoJiee 6jni3KHM anaJioroM aaats/rjieMoro 
cnoco6a, BM6pmmhSM b Ka^ecxBe npoTOTHna, 
sBji^eTCs cnocoS Tyinemm no^apa b neclrrsHOH 
HjiK rasoBOK cKsa^HHe, peajniaoBaimBiH b 
ycrpoHCTBax noi^apHMx aBTOMo6H;ieH AFBT 
(cm. no^apnas xaKisiKa / IIobshk i5.C.» 
Kjikscc n,n., MaxBetKHH A,Mc - M,: 
CxpoHHsaT, 1990, 230) m sKjiio^aioiRHH 
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renepHpoBaHHe AOSByKOBOM cxpyn HHepxHoro 
rasa, no^a^y b nee box^m h noaieAyion^yso 
coBMecxnyiO TpaKcnopTMpoBKy HHepxHoro rasa 
H Kancjih BOAM B 30Hy ropeHHH, 

06miiMH cyn^ecTBeHHH&si npusHaKaMH h3- 
secxHoro h sasiBjisieMoro cnoco5oB ssbjislk^tcsi 
reHepiipoBHHKe HHepxHoro rasa, ^^opMnposaHiae 
ero HanpaBJfieHHoro x^sisxeHHH b awe cxpyn h 
coBMCCXHaii crpyHHass TpaHcnopxHpoBKa HHep- 
xHoro rasa h xjfiaAareHxa KanejiBHdii ^h^^koctke 
B 30Hy ropeHKs* 

npH peajm3aii,HH cnoco6a-npoTOTmia na- 
irpasjieHHoe ^HiKenne HHepxHoro rasa ocyn3;e~ 

GTBMeXCM B BKAe ;X03ByK0B0H CTpyH, 

xapaxxepHsyKsiiieMCM hhskom ^^ajxfeHo6oHHO- 
CXB50, He odecne^MBaiomeft B03Mo:^HdcTfe cpHBa 
luiaMeHH H a33CKmHe TeMnepaxypM b soHe 
ropeHHS HJi^e sna^eHH^, cooxBexcTByion^ero 
xo^iKe BC«::njiaMeHeHHiE[ ropio^fero BeiE^ecTsa. 
KpoMe TOFQ, BsesD^eHHe xjiaAareHxa b cxpyKs 
ijocjie oKOirsjaKK^ ee paaroHa npimoxpsx k 
AonojiHiiTeJiBHOMy TopMo:^eHHK> noTOKa smep- 
THOro rasa Kax oieAcrsMe, k yMenbmeKMKS 

^aJIBH0605iH0CTH cxpyH. 

HanSojiee 6jm3Kmsi anajioroM sansMeMoro 
yerpoHCXBa, BM6paHHMM b KaMecxBe npoxoxH- 
na, jiBJXsieTCs ycrpoHCXBO nJisi xymeHHs: no:jKapa, 
coA.ep^am<&c 6aji;ioH c mpTO^isiM rasoM, xanepy 
cropaHHs: h coiuio JlasajiH, (fjopMipyioii^ee 
CB8px3ByKOByK) cTpyK5 rasa (cm. Iloi^ap 
noxyinnxb nD:;KapoM // H3G6peTaTejiB h 
paipioHajmsaxop. - 1990. - N - c. 19), 
TymeHHe no:;«capa yxasaHBiM ycTpoB[cxBOM 
ocyiaecTBJiaeTCH 3a c^ex ^^onojsBKrejXBHoro 
BMi^iKraHKK KMCJiopom B SGHC HO^scapa o6i>eMOM 
^5*10^ npn no^^a^e b see ropaaaiero rasa 
0, xax cJie^cTBHe^ fiajuracTHpoBSiHraj sqhm 
noxapa HHepxHHMH npo;?yxTaMH cropanHH rasa 

06iipiMH cyii^ecTBeHHMMH npHSHaxaMH m- 
secTHoro h B&mjm&MOvo ycrpoi&CTB SBjisscnc^ 
najiH^me xanepM cropamis h coeAHHennoro c 
Heil coiuia Jlasajisi, o6ecne^iHBaK5H?ero cfjopMH- 
posaHHe CBepxasyKOBofi crpyn rasa, no^^asae- 

MOrO B SOHy nO^pa. O^HaKO 3C|3J^eKXHBHQCTfc 

xyineKHa no:rapa HSBecxHMM ycxpoHCXsoM 
BQChhm mi3Ka, behav najm^LKSL RBjicmm 
"BOBJxeHeHHH xyp6y^eirrHixiM T|Hc|34^y3HO H H MM 
cfjaxe^OM B 30Hy ropeHim rdpasj^o 6ojrbinHx 
c&beMOB (Ha 400% 6o;xEm8), ^eM Tpe6yexcs 
npocToro cmpanHH vopwHek mws^ocrm mm 
raaa" (cm. apata^M BBeAeHMc b j^nnaMiiKy 
noMpoB. - M.: CtpoMhstot, 1990, 137). 
KpGMC TGFo, HSBecTHoe ycTpOHCTEO, cnoco6cT- 
Bysj js,ouQjmnTQJXhnoMy BfemHraHHK> KHOiopoAa 
B 30He B05xapa, cnoco6cTByeT noBMmcscmo 
xeMnepaxypKE b sohc no^apa, hto, c y^exoM 
H3Jio3KeHHGn3 BHxne, o6ycjiOBjmBaeT cyiaecr- 
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BeKHoe GKHisceHHe 3(^(tjeKTi4BHOC33i no^KapoTy-- 

B ocHOBy H3o6peTeHias nocmBjiena samna. 
ycoBepnieHCTBOBaHMsj cnocooa Tymenusi no^a- 

POB He4>TaHMX H raSOBMX 4>OHTaKOB, B KOTOpOM 

BBeM&HHeM HOBoro pe^KHMa jcBH3EceHH5r crpyH 
HHcpTHoro rasa c xjia^^areHtoM v^ocTHraerc^ 
yBejiH^eHHe ee ;;ajiBHo6oHHocTH ao 3Ha^eHH5E, 
o6ecneMHBaK>mero c 6e30HacHoro paccrojSBM^ 
cpMB unaMeHH H eiiH^emie TeMnepaxypH b 
soHe ropcHHa: imme romm BOCiuxaMaHemm h, 
cjieAOBaxejiBHO, noBHrnemie s^^eKTWHOcrm 
xynieHMS no:^pa, 

B ocHOBy HSoSpereHHa rtocraBjieHa Tascace 
saz^a^a ycoBepmencTBOBanMii ycrpoHCtBa j?Jia 
TymeHHs: nD:;^apa$ b KoropoM KOHcrpyKTHBHstM 
BMnojiHeHHeM KaMepn cropamisr h paenoixo^e- 
HHeM ^K^pcyHOK jogfis BBCAeHHs xjiasarenra 
odecneisoiBaeTCs: yBCJiinieHHe ;[^ajiBHo6oteocTH 

reHTOM H sa mer stofo noBHmaexca 34)4)eK- 
THBHOCTb TymeHH«[ no^apa. 

IIocTaBjieHHaH sa^ana pemaeTca tcm, wro 
B cnoco6e TymemiJi no^apa raaoBoro h 
He4)TSHOFo 4>OHTaHa, saKJiKD^aKDmeMca b co- 

BMeCTHOH cxpyHHOiS TpaHCnopTHpOBKC HHepXHO- 

ro rasa h xanejiB xjiaffarcHTa b 30Hy ropcHM, 
cor;iacHO H3o6peTeHiiio xpaHcnopTHpyioiniiH 
noTOK HHepxHoro rasa crpyHHoro Hcre^eHHS 
pa3zx>H^aoT ffo cBepx3ByKOBon CKopocrn c 
imcjioM Maxa > 3 ii cpHsaiOT ^aKeji. 

KpoMe Toro, xjiasareHT npeOTapHxejibHo, 
AO csepxsByKOBoro ycKopeims, ncnapsEiOT h 
CMeniHBaK)T c hotokom TpancnoprHpyiomero 
HHepiHoro rasa. 

KpoMe Toro, b TpaHcnopxHpyioii^HH noxoK 
HHejyrHoro rasa bboahx ^acxratH xBcpAoii 4)a3Bi. 

Sna^eHHe CKdpdcmi HCxeneHHA naporasoBO]^ 

CMCCH Vh BBl6HpaK5X HC MeHbmHM SHa^eHHS vo 

yAOBjiexBopfliomero cooxHomenrao 
10,7 2 10.96 10.71 /'-•'o _i/2. 




iT^e CO - cKopocxb ssyKa b CMecH b Ha^iajiBHOM 
ceMemm cxpyn. 

a « 0,076 - K034)(t>Hi;HeHT cxpyKxypBi 

Typ6yjieHTHO& cxpyn; 

Vcp ' MHHHMajiBHaH cKopocxb cxpyH, o6ec- 
ne^mBaiom^afl cpHB 4)aKe;ia; 

XO - paCCXOflHHC, Ha KOXOpOM CKOpOCXb cxpyH 

yMeH&maeTCji AO SHa^eHstn, MeHbmero vcp; 

pO - lUIOXHOCTb CMeCH B HawajibHOM ceieHiEH 

cxpyn; 
• 

^ " MaccoB£iS pacxoA cmcch. 



Hocjice cpMBa. <i>aKejia yucuhmaKir lianajih- 
nyio CKopocxb xpaHcnopTHpyioiii;era noxoKa 
uHepxHoro rasa ao snanemis, cooxBexcxByio- 
lE^ero Hiicjiy Max ee Men&ineMy 1,1, 

nocxaBjEeimasL saAa^^ia pemaercn Tax}Ke 
xeM, nra b ycxpoHCXBe A«a xymeHH^ no^apa, 
coAep:KaiE(eM KaMepy cropaHHH k coiuio 
JIaBa?i«, corjiacHO HSoSpexeHmo KaMepa cropa- 
' BMM BBmOrfiHena b mi^Q KaMepM cropanHs 
paKexHoro ABHraxejxss c ^opcymcaLum msi 
noAa^ xnaAareHxa, KOTopbee pacnojio^eHbi 
BHyrpH KBiucphL CTopumm co cxopoim coiura 
Bpe soHbi cropaHHH xonjmBa. 

KpoMe.xdro, xaMepa cropaHHs BbinojiHeiia 
xaxace c pa3Ae;iHxe;ibHOH AHa4)parM0H b bhac 
AosByKOBOH vacxH coiLua JlaBajiK, oxAMHiomeH 
soHy cropaHHH xoiuiHBa paKexHoro ABHraxejifl 
ox 43«5pcyHOK xjiaAarcHxa. 

HajiHM^e B npcAJiaracMOM ycxpoHcxBe 
:<aMepbi cropaHM e EiiAe KaMepti crcpaHHSi 
paxexHoro ABHraxejiH o6ecne^mBaex bo3mo:k- 
Hocxb jiocmyKeHmi cxopocxH Hcxe^CHH^c mep- 
XHoro rasa (npoAyxxoB cropanHa) vm He 
MeHbmeH sna^eHHH, yAOBjiexBopniomero coox- 
Homemno (1), b xom ™cjie cooxBexcxByiomeH 
SHa^ein^ M>3. npji axoM o6ecneHHBaexcfl[ 

BOSMOJKHOCXb BBOAa B xpaHCHOpXHpyiOIQHH 

noxoK HHepxHoro rasa (npoAyKxos cropaHHa) 
MacxHu; xBepAOH 4)asM nyxeM Bbi6opa xonjiHBa 
copxBexcxByiOBDcero cocxasa. KpoMe xoro, bh- 
nojraeHHe xaMepbt cropaHHK paxexHoro ABHra- 
xejiH c 4)opcyHxaMH ff,jisL noAa™ xjiaAarenxa, 
xoxopbie pacnojio^ceHbi Bnyxpn xaMepbr cropa- 

HHfl CO CXOpOHbl COIUia BHC SOHBI CTOpaHKS 

xonjQiBa, a xax^Ke BbmoJiHenne xaMepn 
cropaHH^ c pasAejmxejibHOH AHa^jparMOH b 
BHAc AOSByxoBoii ^acxH conjia JlasajiH, oxac- 
jisaousfiA soHy cropaHHs xoruiHBa paxexHoro 
ABHraxejiH ox 4)opcyHOK xjiaAarenxa, nosBOJiJiex 
ocymecxBHXb npeABapHxejiBHoe, ao CBepxsByxo- 
Boro ycxopemis, HcnapeHne h CMetd^s^eaHHe 
xjiaAareHxa c noxoxoM xpaHcnppxixpyion^eix) 
HHepxHoro rasa, a xaicace, noate cpbiBa <})aKejia, 
- yMCHBineHHe na^anrbHOH cxopocxH xpancnop- 
xHpyiomero noroxa HHepxHoro rasa ao sna^e- 
HHs, cooxBexcTByK>n:iero raaiy Maxa M^l,l, 
o6ecneMHBas, xaxHM o6pasoM, peajiHsanHX) 
npeA?iaraeMoro cnoco6a. 3xo hosbojihcx CAejiaxb 
BbiBOA, Hxo npeAJiaraeMbie H3o6pexeHH^ CBssa- 
Hbi Me:KAy co6dH Hacxojibxo, ^xo o6pasyK)x 
QAHHH& HSb6pexaTejibCKn& saMbiceji h, cjicao- 
BaxejTBHo, xpe6oBaHHe ^AiiHCXBa HSo6pexeHH2 
^binojiHHexcM. 

B ortjimme ox npoxoxnna b np€g:^raraeMDM 
cnoco6e xymeHHiE no^^^iiapa rasosoro mm 
iiQ^mioro 4>OHTaHa TpaucnopmpymmM^ xiqtok 
HHepxHoro rasa CTpyHHoro Hcre^ieHHH ycKopissox 
AO CBepxsByxoBOH CKopocxH c MHC/ioM Maxa 
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M>:3j npH 3T0M xjiaAareHT npeAsapHTM&HO (jsp 
CBepxsByKOBoro ycKopenMH) Hcnap^KST h CMe- 
niHBaiOT c ncrroKOM xpaHcnopTHpyiOiic^ero HHep- 
THoro rasa. TaKoM cymecrseHHHH 
OTjxH^HTejiBHMH npHSKEK cnoco6a, KaK paaroH 
TpaHcnopTHpyKsn^ero noTOKa HHepxHoro rasa 

CBepXSByKOBOH CKOpOCTH C WCJIOM MaxE He 

Menee 3, AocraTo^eH bo Bcex aiy^aax, na 
KOTopsie pacnpocrpaHHerca HenparnHBaeMM^ 
oS^eM upasoBon oxpanM. OcrajiBHMe otjihw- 
TejifcHMe npHSHaicH xapaKTepMsyxor Hsodpere- 
HHe ;iHmB B ^acTHiaix cjiyiasx, 

YcKopeHHe TpaHcnopTHp3r£oii^ero noTOKa 
miepTHoro rasa crpyMHoro Hcre^eHHiff aq 
CBepxsBVKOBOH CKopocTH Vh>vo (c ^cjiOM Maxa 
M He MCHee 3) nosBOMer o6eene^Tb cpBm 
XEj^aMeHH no^apa HecfrrHHoi^ kxeh rasoBOH 
CKBa^KHM c 6oj£&niKM ^^cShtom c 6e3onaeKoro 
pacCToaHHiS (^110-130 m)» 

ITpeOTapHpm^isHoe, CBepxsBjnKOSoro yc-- 
KopcHK^, McnapeHHe k cMenniBEHHe xjiaAareHxa 
c noTOKOM TpaHcnopTHpyiora^ero HiieprHOxx) rasa 
nosBCwiaer xjia^areHiy b rtapooSpasHOM cocto- 
SHHH npeoAOJEexB CBepxsByKOBOK y^acroK 
crpyH, wro SHE'iSTM&Ho CHimcaer eonpoTOBjue- 

HHC nOTOKy H npHBOMHT K B03paCTaHHK) 
OT-TE&HodOHKOCTH CTpVIi. IIpH 3TOM BB eA^HHC 

T^iacTHU raep^oH c^asjfai b TpaHCuoprHpyKJii^aj^ 
noTOK <B Bim:e, nanpHMcp, KOB;AeHcaTHOH cl^asM 
npoAyKXOB crapaHHH TBepAoro paKerHoro Ton- 
jiHsa) ycKopaer nponecc Ko:TOeHcaij^HH napOB 
TpaHcnopTHpyeMOix) xjiaAareHTa, o6ecne^niBaH 
ero MocraBKy b BJ3?][e KanejiB b sohv ropenHH, 
MTO o6ecne^xHBaeT 3<|)$eKTHBHoe CHH:^eHHe 
TeMHepaTypM b o^iare no:Kapa. yMeHBrnenne 
Ha^anBHoil CKopcK:™ TpaHOioprHpyidi^ero no- 
TOKa MiiepxHoro rasa norae cpBisa (fjascejia 
SHa^eHM, cooTBeTCTByK3ii5ero ^MCJiy Maxa 
He Meii&meMy l^lt nosBOjiaer npn MKHnMajtB- 
HOM MaiccoBOM pacxo^e msa odecnewfi? c 
6e3onacHoro paccroamHis cnra^eme TeMnepary- 
pM B 30He ropeHHs HK:^e tomkm BocxmaMCHe-- 
nsisL. TaKHM o6pa30M» oTjxH^HTe;u>HMe 
npHSHaKH saaajisceMoro cnocoda b cosoKyimo- 
CTH c ;5pyi^Mi cyns;ecTBeHHMMH npHsnaKaMH 
o6ecne^^iHBaK>T yBajJiK^eHMe ^ajxBHofioHHocrif 
crpyH H, oiegaiOBaTeji&HO, nosBiraeHHe 34)4>eK- 

THBHCSiCTH TyUieHBLS HOSS^pa mSOBOrO HJIH 

Hecj^^oro <^aK:ejxa^ 

ConocraBHTejiBKBiB aHajms saHBJiseMoro 
ycTpoHCTEa Tym&mm no^apa c nporoTHnoM 
noKasMBaer, ^to oho HMeer ciie^iyKJiDpHe 

OTJIM^^liTeJlBHMe IXpHSHaKH: 

a) KaMepa eropaHHs BMnojiHena b BSJAe 
KaMepH CEopaHHs paKerHoro MBHraTM^ c 
4K)pc^KaMH Afls noAa«iH xjia^s[areHTa, Koropsie 
pacnanosKesra BHyrpH KaMepi^ cropaHHs co 

CTOPOHM COIUia BHe CFOpaHHSI TOIUIHBa; 
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b) KaMepa cropaHHH BHnojiJfieHa c pas^e- 

JXHTeJIbHOH J^Ha43pa™OH B EHAe AOSByKOBOH 

^acrn coixjxa Jlasajis, OT^eji^ioniieH sony 
cropaHHH TomiHBa paKCTHoro OTHraxe/ia ox 
4x)pcyHOK xjiaAareHxa. Oxjm^KTejibHMe npi?- 

3HaKH a) SFBJIOT)XCS[ ;!^OCXaXOHHHMK BO Bcex 

GJiyqaa^x, na KoxopHe pacnpocxpaHHexc^ hch- 
painHBaeMJdH o6i>eM npasoBOH oxpaHbi, a 
ocxajiBHMe - xapaxxepKayKTr HSoepereHHe 
jmmh B ^acTHMx cjiyManx* 

BMnojmenne xanepM cropamm b BM^e 
KEMepH oopaHH^ paKexHoro ASHraxesH c 
4?opcyHKaMa: Tsjm no^a^ x;ia;E][areHxa, KoxopMe 
pacnojioi^eHM BHyrpn nee co cxopojiH coiuia 

BHe 30HM CrOpaHHM TQIUIHBaj no3BOJiffex 

o6ecneT^HTB CKopocxfe Hcxe^eiJHSE naporasoBoii 
CMecH Vji, He Menee sHa^enna, yjcosjiexBopsno- 
ii2;ero cooxHomeHino (l) h cooTBercTByKsnxeiX? 
nvLOiy Maxa M He Mene 3, a xasc^e bbom b 
xpaHcnopxHpyKWHiHH noxoK ^cth^ XBep^OH 
4)a3M * npoAyKxOB cropaHHs paKexHoro 
xoHiXHBa. ripH 9X0M ocyH^ecxBjtisexcH npe^sa- 
piixejiBKoe, no GBepxsByKOBoro ycKopeHHH, 
HcnapeKHC h CMensHBaHHe xjia^areHTa c 
noxoKOM HHepxHoro rasa, a xaKs^e, noaie 
cpMBa (|)aKejia, yMeHBineHMe Ha^ajmnoH cko- 
pocxH noxoxa no sna^jexmss, cooxsexcTByion^ero 
msQ^iy Maxa M, ne MenBineMy 1,L IIpH stom 
o6ecne^iECBaexcfl c SesoiiacHom paccxomsaEa 
cpHB njiaMeHH h CKK^enKe xeMnepaxype b 
3QHe ropennH HH:^e tomkh BOCiuiaMCHemisi, 
BMnojmeHHe xaMcpM cropaHim c pas^ejiHTejib- 
HOH ;{pBra4»parM0# b sH^e AossyKOBOi^ ^acTH 
eoiX/xa JIaBajiSj ox^ejtaK>n^eH soHy cropaHHS 
ToruiiSBa paxeTHoro /^htexms ox c|>opcyHOK 
x^ia^areHxa, nosBOjmex hcxj|]eo'I£Hx& BJisismne 
paaifiuia m ncnapeHHst xjiaAarenxa na npoi^ecc 
cropaTOlt paKexHoro TOHumsa, ^fxc, s cboio 
o^epe^p>, no3Bo.isex o6ecneTTOT& CTa65LrEbHGCT& 
xapaKxepncxHK faaa^HofioHHocxM, npe^e see- 
ro) cxpyH. TaxHM odpaaoM, BMnojmeHHe 
ycrpoMCTBa c onneaHHOH Bmne KOHCTpyxi^iieH 
KaMepbi crDpaHH^ nosBOJinex ocyxE?ecTBHx& 
B^^tiKiMBms^ pasroH h xpaHcnopxKposKy 
CMecH KHepxHoro msa h Kanej[s& xjEaAarenxa b 
aoHv no:^apa co cxopocxBio, 06eaie^niBaioii5ell 
cpHB luiaMeHH H oxjia^eHHe sohh ropenHi? 
AO xsMnepaxypM HH^e xo^h BOcnjiaMeneiiKH 
c^Hxana c paccxosHHH, cyiBtecxBeHHO npesM- 
maioK^ero aHaJior0TiiHMe noKasaxejiH npoxoTMna, 
^To pacnmpiieT 4>yHKi|,noHajibHMe bosmo^hocxh 
ycxpoiScTBa* 

CymnocxB npejyiaraeMoro M3o6pexeHHij no- 
MCHiiexcM pHcyKxaMH, r^e na <^Hr, 1 H3o6pa- 
y^imo ycxpoMCTBO TymeHHs sio^Kapa, a na c^nr. 
2 - xd ycrpoilcxBo c pasAejEMxejiBHOH; 

AHac^parMOH b sii^e AoasyKOBOig: HSicm coiMa 
Jlasajia. 
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YcrpQfkarBQ rymQunsi noxapa (4)Hr- 1> 

B BJdjo^e KBuephi cropaHHM paKcrHoro ^Bumrejisiy 
II coTuio JIrbojisi 2. BHyxpM Kauepu cropaHH^ 
BMjxQjieHa 30Ha, b KOTopo]^ npoHCXOAHT ropcHHe 
ToiiTiHBa, a TaK:^e sona, r^e ocymecrsjiaeTca 
HcnapeHHe la CMemeHHe xfiau3;areHTa, noflcaBae- 
Moro ^epes t^opcyBKy 3, c hotokom bhxjxoiihmx 
rasoB. 

ycrpoKCTBo, npe^CTaBjieHHoe ea (f'J^r. 2^ 

6pany 4, BMnojxHeHHyio b BK^e ^oaBVKOBOH 
^£acTH conjia Jlasans, OTOejs^iiois^eH sony 
ropeHH^ ToiunsBa or sohm HcnapeHiiii h 
CMemeHH^ xjta^^areHra, 

npeOTo::^eHHM^ cnocod peajmayerca aie^ry- 
loni^HM G6pa30M< 

B noTOK rasa, Jiaupmuep bhxjioiihhx rasoB 
paxeTHoro sBKraTejis, ofipasyKJi^Hxc^ h sone 

ropCHHS TOXIJEHBa (GM, 4^Hr, 1, 2) J BBO^MT ^JIH 
COBMeCTHOM CTpyHHOH TpaHCnOpTOpOBKH B 30Hy 

no^apa xjxa;?areiiT-KanejiJ^HyK3 :s^l3;^KOCTB, ne 
noraep^EHBaioa^yKJ ropeHHs, nanpiiMep sojcy* 
nocjie T^iero hotok paarDHsnoXs nanpiovxep, 
Hcno;x&3ysj cormo JlaBa/m, CBepxsByKOBOH 
CKopocTH G ^ozoM Maxa M He Menee 3, Taxoe 
ycKopeHHe noroKa o6ycjiOBJieH0 cjieffysom?sMsi 
npH^mHaMH. 

B KH* (MaMMKOH5iiii3. RM. TymeHHe 
noii^apoB MonpiMx raaoBMx h Hecfrrsomx 
430HTaHOB. - M.: HeoJipa, 1971) QTuena&TCSi, 
MTG naHSbJiee Mon^HMe noi^sapM ne^^HMx 
CKBa:sao£ H:MeK>T A^'Ssiir > 1500 - 2000 x/cyTKH, 
a rasoBHX - > 10^ u^/cynm (c^iHTaSj ^^iTo 1 
T He^rm SKBHsajieHTiia 1000 maa}. TaKue 
no^apM xapaKTepHsyKyrca snamiremimM Ten- 
jiOBw^ejieHMeM b oKpy^ion^jrio cpe^y (Teiuio- 
BOH paziHaAHeH) , Koxopoe onp^ejiHer 
6e3onacHoe paccroHHMe jipt^ pasMeniieBim no- 
j^apHo^ TexHKKu K jiH^iHoro cocTasa uQmapm&x 
nox^pasjx^^Hmk. B axon pa6oTe np3iBeji;eHM 
rpa<|)HKM onpe^cjieuKsi 6e3onacKoro pac-^ 

arosmiSL b sasHCHMocTH ox ^eSirra CKBa^:HH, 
onpe;o(ejieHHMe ms ycxEOBHs npe^eji&Koro^ c 
TOMXH speBHS B03HHKH0BeHM 6o^eB0n? on^y- 
lueHHH npm ^^eHCTBHH pa^nai^m he Hesaopi- 
mewsym Koasy, TermoBoro noroica Q-0,42 
kBt/m^, OTxy^a cae^orer, mto uoisxmsx 

dCBa^itCJfefijES 

SeaonacHoe paccrosxme cocTaBJi5[eT 110-130 m, 
MasecTHO {cm* xaM ^e), ^tq TymeHHe ctojij> 
MonptHx no^apOB He yMaerca ocymecrsHTb 
TOJiBKO noAa«iet xjxa^arenTa b aony ropeHMH 
BBH^y HHTencHBHoro reixTionoMBOAa, 

34?45eKTHBHMM MeTOJ][OM TymeHHjs mJmQTCM 
CpUB PJiaMCHH, CyiX?HOCT& jSBJieHHH cpMBa 

unauemi saKmo^aerca b tom, nfro c yscyxK^e- 
HHeM cKopocTH HOTOica paBHOBecHDe uojiQTtiemie 



cfepoHTa ixaaMeHii CABHraerca no noxoKy, 
Cnhmasi ttaiibBoi3%'inH: rbpro^a^ CMed> no 

Mepe y^ajfjeHH^ nperepnesaer Bce 6ojiee 
cMjmHoe pasSaBjieiiHe sa c^er ssaHMHOH 

OTCb4?y3HH GO CHOaiEDtHM HOTOKOM. CKOpOCTb 

FopeHHs TaKOJH CMCCH yMeH&maeTCJ? nponopi^n- 
OHa^iBHo crenemi ee pasSaBjieHiis h npn 

HeKOTOpOH KpPITH^ieCKOM CKOpOCTH HOTOKa, 

npesBimason^eH CKopocrb ropeims, ctpya na 
MTHOBeHHe npepHsaercs, a njfiaMii orSpacMsa- 
erra BBepx h orpMBaerc^ dt nee. Jljm ojxcmkm 

CKOpOCTH, npH KOTOpon npOHCXOX^HT OXpMB 

unaMcmi^ Moi^err 6mtb McxiojxBSOBaHO cootho- 
meHHe (cm. Msxees B,n. Fasosoe xohhhbo h 
ero c^asraHHe. - M.: Hema, 1966): 

vcp - lOOd^^^, (2) 
i^^e d - Ha^ajiBHMM z^naMerp crpyK cfjOKxaHa. 

AHa;iH3 KOKKperraix i^aHHMx no nsMeHe- 
HHK> xapaKxepa n^^aMenH h npn yiwjiimeum^ 
CKopocxH it)pijn^eH cxpyn noKasMsaeT, hto 

nOZP>eM H CpMB SH€M>y3HOHHMX HJiaMeH 

npoHCxoAHT B AHanasone CKopocret 80-100 
m/c. Packer <b mnpOKOM jpianasoHe BapBi^py- 
eMBix napaMexpoB) nosBOJiR/t ycxaHOBHTB, mto 
yxasaHHMe SHa^eHMs cpmbhmx CKopocreH c 
paccTOHmm desonacHoro y^anemisi (110-130 m) 
Moryx 6ijIt& o6ecne^eHM npn ncuojihsoBamiM 
CBepx3B>'icoBMx cxpyH, renepHpyeMBJx theim^i- 
HBiMK MapmeBHisra paKexHMMH ^BHraxejTHMif 
xsep^^oro isjm j^M^oro ToruniBa) » npn sxom Ha 
cpese conjia m^smrms^ sojocHa o6ecneraBaxBe« 

CKOpOCTB HCXe^^CHH^ Ym, COOXBeXCTByiOBQEaJI 

micny Maxa M, ne MeHBineMy 3, 

HsBecrao (cm, ^epKHii FT,, Fasosaiac 
WHaMHKa. - M.: HayKa, 1988), mto Kaxvui 
^scss^ocTH, Haxoj^jsnpiecx b csepxasyKOBOM 
noxo^e, OKaaBmasoT im Hero sHa^xejiBHoe 

XOpM03SII3;ee W^CXBHe, nO3T0My SBJTSKeXCH 

xi^ejiecoofipasHfiiM, hxo6m xjia^^arenr, npeo;a;GJie- 
Baji CBepxsByKOBdH y^acxoK erpyn b Bis^e napa, 
T.e., c MteHManBHMM conpotiibjieHHeM. 3toh 
i^ejiM c;iy:^HT npeABapHreji&Hoe, so CBepxasy-^ 
KOBoro ycKopeHHs, HcnapeHne xmAarenxa h 
CMenmBaHHe ero c hotokom xpaHcnopxHpyio- 
n3;ero HHepTHoro rasa. 

BBeseHHe b xpaHcnopxHpyioniKH noxoK 
HHepTHOPD rasa ^acrm^ xBepAOJa; 4^3h ycKopsex 
nponecc KOB^eHcanpEiH xjra^areHxa 3a CBepxaBy- 
KOB££M y^acTKOMp HO Mepe pacniMpeHHs crpyH 
H yu^BBmeHmi xeMnepaxypM b hch, nocKOJiBKy 
MacTHz^M BMnojmssKfT pQjsh n;eHxpoB (sapoa^&i- 
mei^) KOH;jO[eHcai:^Hi£. UpH axoM oSecne'iHBaexcsi 
KanejxBHa^ xpancnopxKpoBKa xjia^areHxa b 
30Hy ropeHH«j oto, o^eBH;!^HO, noBHmaer 
s^Mj^exTHBHOCTi? Ko^apoTynieHHa. 

PaccMaxpHBaeMas caepxasyKOBa^ cxpyji na 
ocHOBHOM yqacxKe pacnpocTpaHeKKar smn^errcsi 
's^yp6yjieuTHo^. Jljm onpeAejieeHsi ochobhmx 
xapaKxepHCTHK xypdyjieHXHMx cxpyii mo:kho 



13 



2130113 



14 



BOcnojifesoBaTfoCii cjieny}om,imM cooTHomeHHjS" 

MH. OceBax CKOpOCTfe V ^OSBYKOBOn CTpVH 

CBsrsana c jipym^m ee napaMerpaMH cootho- 

xneHHCM (cm. Mnxees B,n. FasoBoe toiuihbo 

ji ero c^KKraHHC. - M.; He;3;pa, 1966); 
0,96 



V ~ V 



0 b:k 



u/c, (3) 



+0,29 



r^ife X - paccTOiiHHe sjiojih crpyH; 
Ro - MSL^ajihHM^ pa;Q[Hyc crpyH. 

OxKy^a 



R 


'0,96v^ 


0 




a 


V 




o 



--0,29 



(4) 



B paccMaxpHBaeMOM cjiy^ae CBepxsByKOBOH 
crpyH npasaa naarb cooTHomeHM (4) AOJi:scHa 

ee CBepxsByKOBoro y^racTKa* 



X 



R ro,9Bv 
0 0 



-0,29 



(5) 



ripH 3TOM A^iHHa xcs esepxsByKOBoro 
yHacTKE erpyK Mo^^er 6MTh onpejiejieua b 
saBHCHMOCTH OT ^mcjiB Maxa M0=vo/co b ee 
Ha^aji&HOM c&HesmsL no SMimpHTaecKOH (JjopMy- 
jie (cm. Teopw Typ6yjieHTHBix crpyn /A6pa- 
MOBM F.H. H Ap. M.: HayKa, 1984): 

X 

= 10,7M^(M^-1)-M6>7, C6) 

o 

KOTopajs nojiy^cHia Ha ocHOBaHHix craTHcrii^e- 
CKOH o6pa6oTKM cooTBercTByioiAHx sKcnepn- 

Menr^jihUhix a^khmx. HoAcraBjiM cooTHome- 

HHe (6) B (5) H BM6HpaH CKOPOCTB V ~ Vcp, 
npH KOTOPO^ UPOHCXOOTT OTpMB HJiaMeHH (CM, 

(2)), MOii^HO HEHTH paCCTOSIKKC XQ, HH KOTOpOM 

cKQpocT£» crpyn yMeHBrnaercM jxp sna^eiimi, 
cooTBercTByjoix^ero Vcp (MHHHMajibHO Keo6xoAH- 
MyK> ;c(aji]bHo6os£HocTi»): 



'0, 9S v 



-0,23 



C10,7M^CM -a)+16,7)+ 



cp 



(7) 




CooTHomeHHe <7) jierKo npeo6pa3yeTcs x BH^5y 
TaKHM oSpasoM, B£i6op sna^eHHs CKopocrn 
HcreHesTHsi naporasoBOxl CMecH vm He MeHBme 
SHa^eHH^, y;iOBjieTBopsK>n^ero cootHomeHHio 
(I), n03BDJi^eT peajiHsosaTfo ^a;iBHo6oHHOCT& 
crpyH, oSecne^MBaion^eM c deaonacKou) paccro- 
MHHH cpMB luiaMeHH no:<¥capa. Packer nojif^ 
TeMHeparyp b crpye no cooTXiomeHH^^M pa6QTM 
(Teopna xypSy/ieHTsrax crpyn /A6paMOBH^ 
RH. H AP- - M.: Hayxa, 1984) b mnpoxoM 



AHanasoHC usMenonm peajibHO BapbHpyeMMx 
napaMerpoB noSBOJiHji raiCKe ycraHOBHTb, wro 
Ha pacci'osKKK xo^SO-100 m rcMnepaxypa b 
crpye Bcema HaMHoro mr^e tohkh BociuiaMC- 

npuMepM ocyH35ecTB/ieHH5i M3o6pere3HHji. 

B aiy^ae Monpioro noxapa, nanpHMep 
raaoBoro (JsoHTana c ^eSnroM ~3 mjjih. 
M^/eyTKH c j^aMerpoM Ha^ji&Horo ce^ieHHs 
(^OHrana d ^ 0,7 m, ckopoctb cpiama ^^axejia, 
paccMarpHBaeMa^ no cooriiomeHi^^ (2) , cocra- 
BHT Yep ^ B9 m/c. Tipm xapaKTepHHx 
3Ha^ieHHsx napaMexpoB po ^ 0,12 kt/m^ Ospis 
napoB03<n[yBmo^ cmcch iipH TeMneparype ««2950 
K H ;^aBjxeHm£ ^1 ar); co 1415 m/c; xo ^ 

130 m; ^ ^ 45 kt/c coorHomemoo (1) 
y^OBjierBop^er mmeime CKopocrn vo ^ 4250 
m/c, vlto coaTBercTByer micjiy Maxa M s 3. 
TsLKmA oSpasoM, sMdnpaiar cxopocTB HcreieHHH 
CMecsi KO ycjiOBKio Vm>4250 m/c, y^^aerca 
o6ec0eTOTi> BMnojTHeHne coorHomenKs M>3 
(nanpHMep, npH Vkt^QJO m/c M^3,5). Ilpn 
3TOM reMneparypa b crpye Ha paccro^Him xo 
130 M He npeBMGHT 330 K, mto snaHHTejiBHO 
HH:;^e TeMneparypLi caMOBOCixjiaMeHeHna (570- 
930 K) ocHOBHMx KOMnonenroB npHpoAHoro 
rasa h Ke4jraHMx ^^paxiOTl. 

YMeirbmeHHe Ha^ajibHoii cKopocrH va 
rpaHCiiopnipyioiaero noroxa (sa raer yMCHb- 

meHH5£ MaccoBoro pacxo^a ^ ^ 10 xr/c) 
SHa^enra ^ 1560 m/c, coorBeTcrByson^eip 
TOCJiy Maxa M ss 1,1, eI^e nosBOjmer nocjie 
cpMBa <i>^e;ia rpaHCHoprHpoBarB b soHy 
popeHii^ (Ha paccTOSHKe xo ^ 130 m) cmccb 
MHepr^ioro rasa m xjiar^areHra co cKopocTBio v 
^ 1-10 m/Cj He MeHBmeii CKopocrn xoHBex- 
rHBHMx re'ieHH^ b o^are noi^apa.. IIpH 3tom 
ycjioisHH o6ecne^OTBaeTCH 343<|)eKrHBHoe cHMij^e- 
HHe reMoeparypBE b soh© ropcHKa; npn 
saH6ojxee i^kohomhom pacxo;](OBaHH0 no:a^apory- 
man^x cpe^crs. 

ycTpoHOTo pafioraer cjimy^oumu oBpmou. 
TonjmBHas CMecB c:^raeTC:s b sone ropenHs 
KaMepH cropaHH:^ 1 (cm. ^ht. 1, 2)* 
06pa3ylor^Hec5l b soHe ropenniE ronjiHsa 
npoAVKTM cropamis: ^^opMHpyjor hotok rpaHc- 
nopTHpyxoix^ero HHeprHoro rasa, b xoropMH 
^epea ^pcyHKy 3 BnpMCKHBaercsi xsai^areHT* 
noaie HcnapeHHs xjiasareHra CMecB ycxopser- 
csK B conjie JlaBans 2 HeoSxoj^HMOH 

CBepXSByKOBOM CXOpOCTH MCre^ICHHH Vm h 

rpaHcnoprnpyeTCs b sony no^pa. Cxopocrj* 
Korenenmi Vw peiyjmpyerca HaMeneHHeM Mac- 
coBoro pacxo^a roxumBuofi cmccm h xjiaj^areHra 
o^^HMM H3 H3BecrKMx cnoco6oB. C I^ejIfeiO 
HCKjoo^eHHH wmssBMst npoi^ecca HcnapeHHs 
xja:a;QEareHTa Ha Hpo^ecc cropaHH^ ron^iuBa 
xaMepa cropaHHia Mo:»ceT 6urh pa3;?ejieHa 
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AHa4>parMOH 4 b BH^e AOSsyKOBOH ^acrii comia 

Jlmm^ ™ • ■ 

OOPMYJIA H30BPETEHHS 



1, Cnoco6 rymcmm no:!Kapa rasoBora h 
He4?T5JHoro (^OHTaHa, saKjiKJ^aionxmiCH b co- 
BMecTHOH crpyHHOH TpaHcnopxHpoBKe HHepTKO- 
ro rasa h Kanejih Kjsajxarcnra b 30Hy ropenHJi, 
omjiuHasou{uUcM tcm, ^to TpaHcnoprHpyionps^ 
iiOTOK B:HepTHoro rasa crpyHHoro Hcre^enHii 

pa3rOH3?lOT AO CBepXSSyKOBOH CKOpOCTH c 

HHC/ioM Maxa ne Mcnee 3^ h cpi3fBaK5T ^Bi^tJi. 

2* Cnoco6 no n.l, omJiuHafOuj^uucjx. tcm, 
itfTO KanjcH x;faS[areKTa npeBapHTemiso m 
CBepxsByKOBoro ycKopemjii TpaHcnopTnpyion^e-^ 
ro noTOKa KHepxHoro rasa HcnapaiOT h 
CMennsBaioT c nocjiex^isM jmsi odpasoBaHKJi 
naporasoBOH cmccm:. 

3. CnocoS no uA^ omjiunaiou^uuc^ reu^ 
HTO B TpaHcnopTKpyKJrqHil hotok smepxHoip 
rasa bboaht ^crtmm xBepAOH 4^a3M. 

4, Cnoco6 no n.l hjxh 2. omjiuHamn^uucst 
xeM, ^To SHaMCHHe ckopocth: Hcre^eHissf 
ixaporasoBoii CMecH vn BM6HpaK>T ne MeH^»inHM 
SHa^eHHst vo, yAOBJieTBopscroinrero coOTHomeHHio 

JlO, / 2 10,96 10, 7J b /■ 1/2. 

2 0 2ay c o 2 / • o 

^ cp 0 J V m 

* [.a.7 - = 0, 

ime Co - CKopocTB SByxa b CMecH b Ha^ajibHOM 
ceweHHH crpyn; 



a 0,076 ~ K03(|)4^Hn;HeHT crpyicTypH 
Typ6y/!eHTHoii crpyn, 

Vcp MHHMMa/[&Hafl CKopocTb CTpyHj, q6ec- 

neijHBaiomas cpMs 4>aKejia; 

Xo " paccT05iHKe, im KoropoM CKopoerib crpyH 

yMCHBrnaercH SHa^eHKSi, MeHBinero vcp; 
po - luioTHoci'b CMecH b Ha^aji&HOM ceneHMH 

e 

^ MaecoBMH pacxoA CMeea. 

5. Cnoco6 no nJ, omjiUHatou^uucsi xeMj 
HTO nocjie cpBma c|}aKe^a yMeHBrnanyr Ha^ajife- 
Hyio cKopocTb TpaHcnoprnpyioiqero noxoKa 
HHepxHoro rasa jio sna^ieimji, eooTBexcrsyJO- 
n^ero waiy Maxa M, He MeSbmeMy l^L 

6. ycrpoHCrso xymeHHs: noi^apa rasoBoro 
PI He43xsKoro ^^oHxana, coAsp^amee Kanepy 
cropaHMjs H coixjio Jlasajis, onLmuHaiou^eec^ 
xcM, ^xo KaMcpa cropanHa BBinojineHa b Bii^e 
KaMepM cropaHHs paKexHon> ABKiaxejis c 
4>opcyHKaMM ri^jis. sioMA^ii X/xaAareHxa, Koxopme 
pacTTOJTo^rei^?KT BHyrpTT KaMepB^ cropaHK?! co 
cropoHM coixna bhc 30HJbi cropaHHfl xoimHsa. 

7. ycxpoHCTBO no n,6, omjiuHamu^eecsi 
xeM, '^ixo KaMepa cmpanHH sBinojiHeHa e 
paaAejTMTejifeHOH AHa<|)parMOH b bhas AOSsyKO- 
BOH ^acxH conjfia JlasajiH, oxAMsion^eH soay 
cropaHHH TonjiHsa paKexHoro jiBHraxeuisi ox 
cf^opcyHOK xjiaMareHxa, 
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